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Beam Energy Scan – Phase I Results:  

• Seen the turn-off of QGP signatures.  

• Seen  suggestions of the first order phase transition.  

• Not seen conclusive evidence of a critical point.  

 

The most promising region for refining the search is in 
the lower energiesÎ 19.6, 15, 11.5, 7.7, and lower.  
 

The iTPC Upgrades strengthen the BES II physics program, 

and enables new key measurements: 

• Rapidity dependence of proton kurtosis 

• Dilepton program (sys. errors and intermediate mass region) 

• Enables the internal fixed target program to cover  7.7 to 3.0 GeV 

• Overview of STAR’s activities since last PAC 
• Highlights  
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• preliminary results since last PAC 

• Computing progress highlights 
• Summary
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RHIC Program Advisory Meeting 

Brookhaven National Laboratory 

BES Phase II – Physics Cases for iTPC 

Beam Energy Scan – Phase I Results:  

• Seen the turn-off of QGP signatures.  

• Seen  suggestions of the first order phase transition.  

• Not seen conclusive evidence of a critical point.  

 

The most promising region for refining the search is in 
the lower energiesÎ 19.6, 15, 11.5, 7.7, and lower.  
 

The iTPC Upgrades strengthen the BES II physics program, 

and enables new key measurements: 

• Rapidity dependence of proton kurtosis 

• Dilepton program (sys. errors and intermediate mass region) 

• Enables the internal fixed target program to cover  7.7 to 3.0 GeV 

Collaboration meeting May ’17 : 
  Co-spokesperson’s elected: Helen Caines and Zhangbu Xu  

New management begins July 1, 2017 
  3 new institutions applied to join:  

Fudan - China, Lead rep.: Chuan Zheng 
Heidelberg - Germany, Lead rep.: Norbert Herrmann  
Rutgers - U.S.A., Lead rep.: Sevil Salur

From 2014-2017 (Zhangbu’s first term) : 
45 refereed publications  (18 PRL, 2 Nature) 
50 Ph.D. Theses   (18 since last PAC meeting) 
14 new institutions  

   6 upgrades installed or under construction



Helen Caines - BNL-PAC - June 2017

STAR publications

4

Slide 2 of 40 Daniel Cebra 
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RHIC Program Advisory Meeting 

Brookhaven National Laboratory 

BES Phase II – Physics Cases for iTPC 

Beam Energy Scan – Phase I Results:  

• Seen the turn-off of QGP signatures.  

• Seen  suggestions of the first order phase transition.  

• Not seen conclusive evidence of a critical point.  

 

The most promising region for refining the search is in 
the lower energiesÎ 19.6, 15, 11.5, 7.7, and lower.  
 

The iTPC Upgrades strengthen the BES II physics program, 

and enables new key measurements: 

• Rapidity dependence of proton kurtosis 

• Dilepton program (sys. errors and intermediate mass region) 

• Enables the internal fixed target program to cover  7.7 to 3.0 GeV 

2016:   
11 publications 

 (3 PRL, 1 PLB, 7 PRC) 

2017:   
4 publications 
3 accepted 

(2 PRL, 2 PLB, 1 PRC, 
1 PRD, 1 Nature) 

6 papers in journal reviewContinued strong publication record

HEPData: STAR’s footprint has increased from 7 to 35 papers
submission now included in STAR’s paper publication process 
working ongoing supplying data from previous papers
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18-Jun-2015 

RHIC Program Advisory Meeting 

Brookhaven National Laboratory 

BES Phase II – Physics Cases for iTPC 

Beam Energy Scan – Phase I Results:  

• Seen the turn-off of QGP signatures.  

• Seen  suggestions of the first order phase transition.  

• Not seen conclusive evidence of a critical point.  

 

The most promising region for refining the search is in 
the lower energiesÎ 19.6, 15, 11.5, 7.7, and lower.  
 

The iTPC Upgrades strengthen the BES II physics program, 

and enables new key measurements: 

• Rapidity dependence of proton kurtosis 

• Dilepton program (sys. errors and intermediate mass region) 

• Enables the internal fixed target program to cover  7.7 to 3.0 GeV 

• Elliptic	flow	of	electrons	from	heavy-flavor	hadron	decays	in	Au+Au	collisions	
at √sNN = 200,	62.4,	and	39	GeV

• Subm:	5/23	‘14;	Acc:	3/17’	17

• Phys.	Rev.	C	95 (2017) 034907

• Measurement	 of	elliptic	flow	of	light	nuclei	at √sNN =	200,	62.4,	39,	27,	19.6,	
11.5,	and	7.7	GeV	at	RHIC

• Subm:	1/26;	Acc:	9/23	2016

• Phys.	Rev.	C 94 (2016)	034908

• J/ψ production at	low transverse momentum in	p+p and	d+Au collisions at	√sNN
=200GeV

• Subm:	2/6;		Acc:	9/23	2016

• Phys.	Rev.	C	93 (2016) 064904

• Measurement	 of	the	cross	section	 and	longitudinal	double-spin	asymmetry	for	
di-jet	production	in	polarized	pp	collisions	at	sqrt(s)	=	200	GeV

• Subm:	10/24	‘16;		Acc:	4/28	‘17

• Phys.	Rev.	D 95	(2017)	71103

• Near-side azimuthal and	pseudorapidity correlations using neutral strange
baryons and	mesons in	d+Au,	Cu+Cu and	Au+Au	collisions at	√sNN =200GeV

• Subm:	3/17;	Acc:	7/28’	16

• Phys.	Rev.	C	94 (2016) 014910

• Jet-like Correlationswith Direct-Photon and	Neutral-Pion Triggers at	√sNN
=200GeV

• Subm:	4/7;	Acc:	7/22	2016

• Physics	Letters	B	760	(2016)	689

• Charge-dependent	directed	flow	in	Cu+Au collisions	at	√sNN =	200	GeV

• Subm:	8/13	2016;	Acc:	1/5	2017

• Phys.	Rev.	Lett.	118 (2017) 012301

• Upsilon	production	in	U+U	 collisions	at	193	GeV	with	the	STAR	experiment

• Subm:	8/24;	Acc:	12/15	2017

• Phys.	Rev.	C	94 (2016)	064904

• Direct	virtual	photon	production	in	Au+Au collisions	at	√sNN =200GeV

• Subm:	7/6	‘16;	Acc:	4/28	‘17

• Physics	Letters	B	770	(2017)	451

• Measurement	 of D0 azimuthal	anisotropy	at	mid-rapidity	in	Au+Au collisions	at	
√sNN =	200	GeV

• Subm:	1/23	‘17;	Acc:	4/28	‘17

• Phys.	Rev.	Lett.	118	(2017)	212391	212301

• Energy	dependence	 of	J/ψ production	in	Au+Au collisions	at	√sNN =	39,	62.4,	and	
200	GeV

• Accepted	by	PLB	(subm:	7/26	‘16)

• Global	Lambda	hyperon	polarization	in	nuclear	collisions:	evidence	 for	the	most	
vortical	fluid

• Accepted	by	Nature	(subm:	1/21	‘17)

• Di-jet	 imbalance	measurements	 at		√sNN =200GeV	at	STAR

• Accepted	by	PRL	(subm:	9/15	‘16)

JetCorr

JetCorr
JetCorr

Spin

LFSUPC
HF

+7 Submitted: 2 LFSUPC, 3 BulkCorr, 1 JetCorr, 1 HF 

BulkCorr

HF

HF

HF

BulkCorr

BulkCorr

HF

All PWGs active and publishing
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18-Jun-2015 

RHIC Program Advisory Meeting 

Brookhaven National Laboratory 

BES Phase II – Physics Cases for iTPC 

Beam Energy Scan – Phase I Results:  

• Seen the turn-off of QGP signatures.  

• Seen  suggestions of the first order phase transition.  

• Not seen conclusive evidence of a critical point.  

 

The most promising region for refining the search is in 
the lower energiesÎ 19.6, 15, 11.5, 7.7, and lower.  
 

The iTPC Upgrades strengthen the BES II physics program, 

and enables new key measurements: 

• Rapidity dependence of proton kurtosis 

• Dilepton program (sys. errors and intermediate mass region) 

• Enables the internal fixed target program to cover  7.7 to 3.0 GeV 

(2005 white paper: 2513) 

Renowned and Famous Papers:  
2017: 11 + 14 
2016: 11 + 11 
2015:   9 + 10  
2014:   6 + 9

Citation rate per 
paper continues linear 

trend



1.1.1 Longitudinal Spin Program

Since the last PAC meeting the STAR spin-working group has published one longitudinal
spin paper in Rapid Communications Physical Review D [1]. This paper presents the
di-jet cross-section and double spin asymmetry, ALL, extracted from 21 pb�1 of

p
s =

200 GeV longitudinally polarized p+p collisions collected in Run 9. This is the first mid-
rapidity di-jet analysis to be published by STAR and the results support the previously
published inclusive jet analysis which showed gluon polarization to be at the level of 0.2
in the region x > 0.05. Figure 1 shows the particle level di-jet differential cross-section
and ALL.
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Figure 1: Di-jet cross section (left) and double helicity asymmetry (right) as function of
invariant mass at

p
s = 200 GeV.

While inclusive channels maximize statistical power, they do not permit event-by-
event reconstruction of the underlying partonic kinematics in p+p collisions. Instead
they sample an x range amounting to a fraction of the total integral �G(Q2) and provide
only coarse constraints on the functional form of the underlying shape of �g(x,Q2), which
in turn produces a large theoretical uncertainty in the determination of the total inte-
gral. The x dependence can be mapped via correlation measurements, such as di-jets. At
leading order it is possible to determine the kinematics, such as the momentum fraction
of the colliding partons, from the invariant mass of the di-jet pair (Minv) and pseudora-
pidity of the individual jets. At low x<0.05, the gluon polarization �g(x,Q2) is largely
unconstrained by experimental data and in an effort to extend our knowledge to smaller
x, STAR is using the Endcap Electromagnetic Calorimeter to push di-jet reconstruction
into the forward region (1 < ⌘ < 2). The first forward di-jet ALL, reconstructed from
one jet at mid-rapidity and one at forward rapidity, was given preliminary release for
the 22nd International Spin Symposium in the fall of 2016 (SPIN16). Figure 2 shows the
forward di-jet ALL corrected back to the particle level. The data show good agreement
with theoretical asymmetries extracted from the DSSV [2] and NNPDF [3] NLO QCD
global analyses.

The STAR spin working group also released the W± longitudinal single spin (AL)
asymmetries from the high statistics of Run 13 at

p
s = 510 GeV. Figure 3 plots these pre-
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invariant mass at

p
s = 200 GeV.

While inclusive channels maximize statistical power, they do not permit event-by-
event reconstruction of the underlying partonic kinematics in p+p collisions. Instead
they sample an x range amounting to a fraction of the total integral �G(Q2) and provide
only coarse constraints on the functional form of the underlying shape of �g(x,Q2), which
in turn produces a large theoretical uncertainty in the determination of the total inte-
gral. The x dependence can be mapped via correlation measurements, such as di-jets. At
leading order it is possible to determine the kinematics, such as the momentum fraction
of the colliding partons, from the invariant mass of the di-jet pair (Minv) and pseudora-
pidity of the individual jets. At low x<0.05, the gluon polarization �g(x,Q2) is largely
unconstrained by experimental data and in an effort to extend our knowledge to smaller
x, STAR is using the Endcap Electromagnetic Calorimeter to push di-jet reconstruction
into the forward region (1 < ⌘ < 2). The first forward di-jet ALL, reconstructed from
one jet at mid-rapidity and one at forward rapidity, was given preliminary release for
the 22nd International Spin Symposium in the fall of 2016 (SPIN16). Figure 2 shows the
forward di-jet ALL corrected back to the particle level. The data show good agreement
with theoretical asymmetries extracted from the DSSV [2] and NNPDF [3] NLO QCD
global analyses.

The STAR spin working group also released the W± longitudinal single spin (AL)
asymmetries from the high statistics of Run 13 at

p
s = 510 GeV. Figure 3 plots these pre-
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18-Jun-2015 

RHIC Program Advisory Meeting 

Brookhaven National Laboratory 

BES Phase II – Physics Cases for iTPC 

Beam Energy Scan – Phase I Results:  

• Seen the turn-off of QGP signatures.  

• Seen  suggestions of the first order phase transition.  

• Not seen conclusive evidence of a critical point.  

 

The most promising region for refining the search is in 
the lower energiesÎ 19.6, 15, 11.5, 7.7, and lower.  
 

The iTPC Upgrades strengthen the BES II physics program, 

and enables new key measurements: 

• Rapidity dependence of proton kurtosis 

• Dilepton program (sys. errors and intermediate mass region) 

• Enables the internal fixed target program to cover  7.7 to 3.0 GeV 

Rapid Communications PRD 

STAR’s first mid-rapidity 
di-jet publication 

Run 9 Longitudinal p+p at 200 GeV

Gluon polarization 0.2 for x>0.05

Constraining polarized gluon distribution
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18-Jun-2015 

RHIC Program Advisory Meeting 

Brookhaven National Laboratory 

BES Phase II – Physics Cases for iTPC 

Beam Energy Scan – Phase I Results:  

• Seen the turn-off of QGP signatures.  

• Seen  suggestions of the first order phase transition.  

• Not seen conclusive evidence of a critical point.  

 

The most promising region for refining the search is in 
the lower energiesÎ 19.6, 15, 11.5, 7.7, and lower.  
 

The iTPC Upgrades strengthen the BES II physics program, 

and enables new key measurements: 

• Rapidity dependence of proton kurtosis 

• Dilepton program (sys. errors and intermediate mass region) 

• Enables the internal fixed target program to cover  7.7 to 3.0 GeV 

Preliminary release

First forward di-jet ALL result 
Access to lower x

Run 9 Longitudinal p+p at 200 GeV

Good agreement with DSSV & NNPDF NLO QCD global analyses
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Figure 2: Double helicity asymmetries in di-jet production at moderately forward pseu-
dorapidities as function of invariant mass [4].

liminary results (red circles), along with the published Run 11+12 results (black squares)
[5], as a function of the pseudorapidity of the decay e±. The most recent results agree with
the published asymmetries, again showing increased W� asymmetries compared to the
central value of DSSV fits to semi-inclusive and inclusive data. Recent fits from the DSSV
[6] and NNPDF [3] global analyses that incorporate the published results demonstrate the
significant constraints these data place on the ū and d̄ quark helicity distributions. Com-
pared to the Run 11+12 results the statistical uncertainty on the recently released data
is reduced by 40% and is expected to place the tightest constraints to date on the ū and
d̄ distributions.

1.1.2 Transverse Spin Program

STAR has released new preliminary results of the transverse spin transfer, DTT , of ⇤ and
⇤̄ hyperons from transversely polarized p+p collisions at

p
s = 200 GeV in Run 12 with

an integrated luminosity of 18 pb�1. The ⇤(⇤̄) DTT measurements provide unique access
to the virtually unconstrained s(s̄) quark transversity and spin dependent fragmentation
distributions in a collinear factorization framework. This is the first observation of ⇤
spin transfer in proton collisions at midrapidity (|⌘| < 1.2) with transverse momenta up
to 8 GeV/c [7]. The results, as shown in Fig. 4, of hyperons and anti-hyperons are so
far consistent with zero. In the analysis, the ⇤ hyperons are reconstructed through their
weak decay into protons and pions (⇤ ! p + ⇡�, ⇤̄ ! p̄ + ⇡+) and the direction of
reconstructed jets is used as a proxy for the quark direction, which is needed to determine
the hyperon polarization direction. The hyperon polarization is then calculated from the
azimuthal modulation of the decay products in the ⇤ rest frame, similar to [8], such that
acceptance effects are canceled. Asymmetries are corrected for background contributions
determined from sidebands below and above the ⇤ mass peak. Systematic uncertainties
include the uncertainty of the decay parameter, ↵⇤, the relative luminosity, pile-up effects,
and the trigger bias. Relative luminosity is the main contribution at low pT , the trigger

10
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RHIC Program Advisory Meeting 

Brookhaven National Laboratory 

BES Phase II – Physics Cases for iTPC 

Beam Energy Scan – Phase I Results:  

• Seen the turn-off of QGP signatures.  

• Seen  suggestions of the first order phase transition.  

• Not seen conclusive evidence of a critical point.  

 

The most promising region for refining the search is in 
the lower energiesÎ 19.6, 15, 11.5, 7.7, and lower.  
 

The iTPC Upgrades strengthen the BES II physics program, 

and enables new key measurements: 

• Rapidity dependence of proton kurtosis 

• Dilepton program (sys. errors and intermediate mass region) 

• Enables the internal fixed target program to cover  7.7 to 3.0 GeV 

Preliminary release

Run 13 data: largest impact 0.02 ≤ x ≤ 0.05 
Good agreement between 200 and 510 GeV data 

ALL indicates positive trend with invariant mass 
 

Run 13 Longitudinal p+p at 510 GeV

Further constraining ΔG via higher statistical precision

sign(η1) = sign(η2) sign(η1) ≠ sign(η2)



 η lepton  
2− 1− 0 1 2

1−

0.5−

0

0.5

= 2% error2χ/2χ∆DSSV08 L0 

ν + ± e→ ± W→+p p
=510 GeVs  < 50 GeV

e

T
25 < E

LA

Rel lumi
syst

3.3% beam pol scale uncertainty not shown

+
W

-
W

STAR 2013 Preliminary
STAR 2011+2012 Data
DSSV08  RHICBOS
DSSV08  CHE NLO
LSS10 CHE NLO

Figure 3: Parity violating single
spin asymmetry AL of W± bosons
as function of pseudorapidity from
Run 11+12 and Run 13.
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Figure 4: The transverse spin transfer DTT as function of pT for ⇤ and ⇤̄ (a) at forward
(⌘ > 0) and (b) at backward (⌘ < 0) directions with respect to the polarized beam. ⇤̄
points have been shifted in pT for clarity.

1.1.3 Status of Run 17

The major goals for the current Run 17 are the transverse single spin asymmetries of
W±/Z0-bosons at midrapidity as well as Drell-Yan and direct photon production at for-
ward rapidity. The BUR for 400 pb�1 of delivered luminosity with an average beam
polarization of 55%, driven by the small cross sections for W±/Z0-boson and Drell-Yan
production, allows for a decisive measurement of the sign change of the Sivers effect as
compared to existing data from semi-inclusive deep inelastic scattering. These measure-
ments are highly anticipated especially in the context of recently released final results of

11
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18-Jun-2015 

RHIC Program Advisory Meeting 

Brookhaven National Laboratory 

BES Phase II – Physics Cases for iTPC 

Beam Energy Scan – Phase I Results:  

• Seen the turn-off of QGP signatures.  

• Seen  suggestions of the first order phase transition.  

• Not seen conclusive evidence of a critical point.  

 

The most promising region for refining the search is in 
the lower energiesÎ 19.6, 15, 11.5, 7.7, and lower.  
 

The iTPC Upgrades strengthen the BES II physics program, 

and enables new key measurements: 

• Rapidity dependence of proton kurtosis 

• Dilepton program (sys. errors and intermediate mass region) 

• Enables the internal fixed target program to cover  7.7 to 3.0 GeV 

Preliminary release

W AL : 

Good agreement with 
previous results 
Statistical precision improved 
by 40%

Run 13 Longitudinal p+p at 510 GeV

Tightest constraints to date on Δu and Δd distributions

Measured asymmetry larger 
than that expected from DSSV 
fits

_ _

Results already impactful in 
reweighting NNPDF fits  
(E. Nocera, arXiv:1702.05077)
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and enables new key measurements: 
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• Enables the internal fixed target program to cover  7.7 to 3.0 GeV 

Preliminary release

DTT: Sensitive to (anti-)s-quark transversity and spin dependent  
fragmentation distributions 

Run 12 Transverse p+p at 200 GeV

First measurement of mid rapidity 𝝠 DTT in p+p collisions
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1.1.3 Status of Run 17

The major goals for the current Run 17 are the transverse single spin asymmetries of
W±/Z0-bosons at midrapidity as well as Drell-Yan and direct photon production at for-
ward rapidity. The BUR for 400 pb�1 of delivered luminosity with an average beam
polarization of 55%, driven by the small cross sections for W±/Z0-boson and Drell-Yan
production, allows for a decisive measurement of the sign change of the Sivers effect as
compared to existing data from semi-inclusive deep inelastic scattering. These measure-
ments are highly anticipated especially in the context of recently released final results of
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Figure 13: Upsilon measurements in p+p, p+Au and Au+Au collisions at p
sNN =

200 GeV. left: ⌥ (1S+2S+3S) production cross section as a function of rapidity in the
di-electron decay channel in p+p (blue stars) and p+Au (red stars) collisions. Also shown
are the previously published p+p and d+Au results by STAR and PHENIX, and NLO
CEM calculations (shaded bands). middle (right): ⌥ (1S) (⌥ (2S+3S)) RAA from the
di-electron and di-muon channels as a function of Npart for |y| < 0.5. Also shown are the
RpA of ⌥ (1S+2S+3S) for |y| < 0.5 in the di-electron channel, and the latest CMS result
for |y| < 2.4 in Pb+Pb collisions at p

sNN = 2.76 TeV (black rhombus).
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and enables new key measurements: 

• Rapidity dependence of proton kurtosis 

• Dilepton program (sys. errors and intermediate mass region) 

• Enables the internal fixed target program to cover  7.7 to 3.0 GeV 

PRL - Editors choice 
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Figure 14: Left: zg distributions for trigger (filled symbols) and recoil (open symbols) jets
independently binned in ppartT in p+p HT compared to PYTHIA8 (dashed lines). Middle
(Right): zg in Au+Au HT (filled symbols) data and p+p HT plus Au+Au MB (open
symbols) for trigger (recoil) jets. Shaded bands indicate systematic uncertainty estimate
due to the jet energy scale.

only via inelastic scatterings. The point when the inelastic scatterings cease is called the
chemical freeze-out.

Recently STAR has submitted a paper [38] on the measurement of bulk properties of
the medium produced in relativistic Au+Au collisions from BES-I. This paper presents
thermal fits to the data for collision energies from p

sNN= 200 to 7.7 GeV and shows that
the µB extracted range from ⇠ 20 to ⇠ 400 MeV as expected.

In addition, a Blast-Wave model fit to pion, kaon, proton, and antiproton pT spectra
allowed the extraction of the common temperature, Tkin, and average transverse radial
flow velocity, �, at kinetic freeze-out.

Figure 15 (left plot) shows the energy dependence of the kinetic and chemical freeze-
out temperatures for central heavy-ion collisions. The values of the kinetic and chemical
freeze-out temperatures are similar aroundpsNN = 4–5 GeV. AbovepsNN = 11.5 GeV,
the chemical freeze-out temperature increases with increasing the collision energy, whereas
the kinetic freeze-out temperature becomes constant. Figure 15 (right plot) shows the
average transverse radial flow velocity plotted as a function ofpsNN . The h�i shows a
rapid increase at very low energies, and then a steady increase up to LHC energies.

Tkin increases from central to peripheral collisions suggesting a longer lived fireball
in central collisions, while h�i decreases from central to peripheral collisions suggesting
stronger expansion in central collisions. The separation between Tch and Tkin increases
with increasing energy. This suggests the effect of increasing hadronic interactions between
chemical and kinetic freeze-out at higher energies.

1.2.5 Search for the First-Order Phase Transition

A first-order phase transition is characterized by a discontinuity in one of the equation-of-
state (EOS) variables. Lattice QCD predicts that there should be a discontinuity in the
density below TC [39]. A first-order phase transition is also characterized by an unstable
coexistence region. This region will exhibit a change in compressibility, i.e. a softening
of the EOS. In the scenario of nuclear collisions at the optimum beam energy for a first-
order phase transition, various models have predicted characteristic azimuthal anisotropy
signals [40, 41]. These patterns can be studied via measurement of the Fourier expansion of
the final-state momentum-space azimuthal distribution relative to the reaction plane [42].
For example, the directed and elliptic flow can be quantified by the first (v1) and second
(v2) Fourier coefficients of the expansion.

20

zg related to parton splitting function 
:  not modified for hardcore jets

Dijet asymmetry 
p+p balance recovered for 
R=0.4  (not R=0.2) when 
soft particles included 
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and enables new key measurements: 

• Rapidity dependence of proton kurtosis 

• Dilepton program (sys. errors and intermediate mass region) 
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PRC - Submitted Run 11 Au+Au at 200 GeV 

Larger energy loss at 
LHC

Examine jets recoiling of high pT 
charged hadron 

Removal of combinatorial jets via 
event mixing allows access to low 
pT jets 

Recoil jets highly suppressed

RHIC:  Jet pT =10-20 GeV 
R=0.2:   pT,Shift ~  -4.4 ± 0.2 ± 1.2 GeV 
R=0.5:   pT,Shift ~  -2.8 ± 0.5 ± 1.2 GeV 

LHC: Jet pT =60-100 GeV 
R=0.5:  pT,Shift ~ -8 ± 2GeV
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Spectra: Submitted PRC 
Rcp : Submission PRL this week

BES-I data including 14.5 GeV 

Most BES-I results (close to being) published
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Figure 20: The averaged correlation function for pions as a function of �y for 14.5, 19.6,
27, and 39 GeV (from left to right respectively) beam energies in 0%–5%

uncertainty is observed for both ⇤ and ⇤̄. The data are statistically consistent with the
hypothesis of energy-independent polarizations of 1.08± 0.15 and 1.38± 0.30 percent for
⇤ and ⇤̄, respectively.

Figure 21: The average polarization P̄H

(where H = ⇤ or ⇤̄) from 20%–50% cen-
tral Au+Au collisions as a function of col-
lision energy. The results of the present
study (psNN <40 GeV) are shown together
with those reported earlier [68] for 62.4 and
200 GeV collisions, for which only statistical
errors are plotted. Boxes indicate systematic
uncertainties.

Previously published measurements atpsNN = 62.4 GeV and 200 GeV are shown
by open symbols [68]. The null result reported in that paper may be considered to be
consistent with the trend of our measurements, within reported statistical uncertainty.
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• Seen  suggestions of the first order phase transition.  

• Not seen conclusive evidence of a critical point.  

 

The most promising region for refining the search is in 
the lower energiesÎ 19.6, 15, 11.5, 7.7, and lower.  
 

The iTPC Upgrades strengthen the BES II physics program, 

and enables new key measurements: 

• Rapidity dependence of proton kurtosis 

• Dilepton program (sys. errors and intermediate mass region) 

• Enables the internal fixed target program to cover  7.7 to 3.0 GeV 

Accepted by Nature 
(still under embargo)

BES-I data including 14.5 GeV 

Most vortical system ever

12 citations already

Both 𝝠 and 𝝠 polarized 
_

Hint that polarization different 
for anti-particle 

Due to coupling to magnetic 
field? 
Need better statistics

Unpredicted BES-I analysis
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Preliminary release p+Au, d+Au, Cu+Cu, Cu+Au, 
Au+Au, U+U at 200 GeV 

v1even and v3 system 
independent

ln(v2/ϵ2) scales with 
Nch-1/3 for all systems

All systems have similar η/s?
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The most promising region for refining the search is in 
the lower energiesÎ 19.6, 15, 11.5, 7.7, and lower.  
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and enables new key measurements: 

• Rapidity dependence of proton kurtosis 

• Dilepton program (sys. errors and intermediate mass region) 

• Enables the internal fixed target program to cover  7.7 to 3.0 GeV Production of all past dataset essentially completed

Use of Cori more efficient than use of unused PHENIX CPU cycles

Updated since BUR
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The iTPC Upgrades strengthen the BES II physics program, 

and enables new key measurements: 

• Rapidity dependence of proton kurtosis 

• Dilepton program (sys. errors and intermediate mass region) 

• Enables the internal fixed target program to cover  7.7 to 3.0 GeV 

Run 16 data produced in picots format 
HFT analysis uses picodsts exclusively 

Picodsts development nearly finalized for adoption by whole 
collaboration 

Most recently adding FMS, EMCal, EPD data 

In process of converting “active” older datasets 
Since jobs are short and self-contained could be opportunity to 
use unused PHENIX CPU cycles 

Microdst preserved and written directly to tape  
Factor 5-7 larger than picodsts 
Can (re)make picodsts from microdsts 
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• Seen the turn-off of QGP signatures.  

• Seen  suggestions of the first order phase transition.  

• Not seen conclusive evidence of a critical point.  

 

The most promising region for refining the search is in 
the lower energiesÎ 19.6, 15, 11.5, 7.7, and lower.  
 

The iTPC Upgrades strengthen the BES II physics program, 

and enables new key measurements: 

• Rapidity dependence of proton kurtosis 

• Dilepton program (sys. errors and intermediate mass region) 

• Enables the internal fixed target program to cover  7.7 to 3.0 GeV 

12 papers published/accepted since last PAC meeting
including 1 Nature and 3 PRL

18 active GPCs
6 submitted to journals
5 PWGC-previewed paper drafts in PWGs + 35 analyses expected for preview 

within ~12 months

Published or preliminary results from most datasets in circulation
37 (55) invited talks in 2017 (2016)
> 60 talks and posters at SPIN16, DIS17, SQM16, HP16, QM17

Essentially all previous datasets produced 
Conversion to picodsts begun
Significant allocation granted to run on NERSC/Cori
Successfully running production, and simulation, on HPC resources

Run 17 p+p data mostly calibrated during run 
Final calibration underway before production starts

Another very productive year 


